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[57] ABSTRACT
A wiper and diaphragm seal device for a reciprocating

- rod or shaft. Inherently the rod or shaft has limited
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transverse displacement. The device affords a two-way
seal against fluid leaking around the rod or shaft, and
it includes substantially inflexible wiper rings which

closely hug the rod or shaft and float therewith on

transverse displacement. Resilient O-rings encircle the
wiper rings and bear against the inner circumferential
face of a surrounding housing to complete the seal.

3 Claims, 1 Drawing Figure
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| 1
WIPER AND DIAPHRAGM SEAL DEVICE

The invention relates to an improved wiper and dia-
phragm seal device for a rod or shaft.

Although my invention is not thus limited, my wiper
and seal device is particularly useful as applied to the
rod of a reciprocating mechanism, such as a pump. In
a conventional reciprocating pump an axially movable
 rod extends from a crosshead housed within a crank-

case to a reciprocating element at the fluid end of the
pump. It is necessary to encompass the rod with a two-
way seal which excludes fluid handled by the pump
from the crankcase, and also excludes crankcase lubri-
cant from the fluid end. Typical wiper and seal devices

used heretofore include series of wiper rings, each of

which has an internal flexible lip in contact with the rod
and a harder outer portion fitted within a suitable hous-
ing. Such devices become ineffective when the rod axis
does not coincide with the center line of the rings. The
extent to which transverse displacement of the rod axis
can be tolerated depends on the amount of squeeze or
interference between the lips and the rod, and the hys-
teresis or “‘memory” of the elastic lip material, and is
very limited. - o

An object of my invention is to provide an improved
wiper and seal device, the wiper rings of which float
with a rod or shaft as the latter moves transversely,
whereby the device is self-centering and enables a
wider range of transverse displacement of the rod or
shaft axis to be tolerated. | |

A further object is to provide an improved wiper and
seal device in which the lips of the wiper rings, as well
as the outer portions of the rings, are of a relatively in-
flexible material of a low coefficient of friction and 1n
which the wiper rings are encircled by flexible O-rings
or the like to permit a floating action.

In the drawing: S

The single FIGURE is a longitudinal sectional view of
a wiper and seal device constructed in accordance with
my invention.

The FIGURE shows a portion of a conventional axi-
ally reciprocating rod 10, which may be, for example,
the rod extending from a crosshead to the fluid end of
a pump at the right and left, respectively. Neither the
crosshead nor the fluid end is shown, since both may be
conventional and their details are not involved in the
present invention. The structure includes a diaphragm
12 and a cylindrical housing 13, which likewise are
conventional. My novel wiper and seal device Iis
mounted within this housing, where it encompasses the
rod. | | |
My wiper and seal device comprises first, second and
third wiper rings 14, 15 and 16, although more such
rings can be included if desired. Each ring is formed of
a relatively inflexible material which has a low coeffi-
cient of friction. A suitable material is nylon impreg-
nated with molybdenum disulphide, for example, that
which is available commercially from Greene, Tweed
and Co., North Wales, Pa., as “Nylatron,” but numer-
ous equivalents are possible. The rings are of U-shape
in cross section and have lips 17 closely receiving rod
10. The lips of the first and second rings 14 and 15 face
toward the bottom of the housing 13. The lips of the
third ring 16 face in the opposite direction away from
the bottom of the housing. The second and third rings
15 and 16 abut back-to-back. A conventional spacer or
lantern ring 18 is interposed between the first and sec-
ond rings 14 and 15, Respective metal retainer rings 19
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encircle each wiper ring. Respective resilient O-rings
20 encircle each retainer ring and bear against the
inner circumferential face of housing 13.

A gland 21 is bolted to the outer face of housing 13
to hold the wiper rings and other parts of the device In
place. Preferably, I press-fit a fourth wiper ring 22
within gland 21. The fourth wiper ring per se may be
of the construction used in conventional wiper and seal
devices, that is, a flexible lip and a harder outer por-
tion, since I do not rely on it for a seal. When I replace
an existing wiper and seal device with the device of my
invention, I place a washer 23 within the housing 13
against the bottom wall, but in a new installation, | do

" ‘not ordinarily need this washer. I place shims 24 be-

15

20

tween the gland 21 and the outer face of housing 13,
as hereinafter explamned. |

In operation, the first and second wiper rings 14 and
15 afford a double-seal around rod 10 as it travels to-
ward the left. The third wiper ring 16 affords a seal
around the rod as it travels toward the right and thus
completes a two-way seal. Any minor quantity of fluid
which leaks past the first ring 14 drains back to its

 source (for example, a crankcase) via a passage 25 in
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the housing 13. Any minor quantity of fluid which leaks
past the third wiper ring 16 drains to the pump cradle
via a passage 26 in gland 21. The fourth wiper ring 22

‘serves only to deflect heavy spray from the rod, and is

not relied on as a seal. The washer 23 and shims 24 are
of a thickness which permits the parts of my wiper and
seal device to have limited end play, commonly of
about 0.005 to 0.0235 inch. |
In any installation in which a crank mechanism drives

rod 10, the rod inherently has limited transverse dis-
placement. An important feature of my invention 1S

that the lips 17 of the three wiper rings 14, 15 and 16
closely hug rod 10 to afford seals which substantially
prevent leakage between rings and rod. As the rod 1s
displaced transversely, the relatively inflexible wiper
rings float with the rod and thus are self-centering with -
respect to the rod. The resilient O-rings 20 yield and
maintain seals against the inner circumference of the.
housing 13. [ have illustrated the O-rings as circular in
cross section, but they may be of other cross-sectional
shapes, such as quadseal, X-seal, oval, etc. The extent
of crush imposed on the O-rings must be at least equal
to the expected transverse displacement of the rod.
From the foregoing description, it is seen that my in-
vention affords a simple self-centering wiper and seal
device for a rod or shaft. The device allows the rod or
shaft to be displaced transversely, and always floats
with the rod or shaft. This feature is particularly desir-
able with a crank-driven rod in which some transverse
displacement is inherent because of clearance between
the crosshead and its guide and because of necessary
manufacturing tolerances. "
I claim: | |
1. In a mechanism which includes an axially movable
elongated member subject to limited transverse dis-
placement, a housing through which said member ex-
tends, a wiper and seal device within said housing en-
compassing said member, and means holding said de-
vice in said housing, the improvement in which said de-
vice comprises: o |
wiper rings of relatively inflexible material having a
low coefficient of friction and being of U-shape in
cross section and having lips closely hugging said
member; | |
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there being first and second wiper rings, the lips of

-~ which face in one direction to afford a double-seal

as said member travels away from this direction;
there being a third wiper ring, the lips of which face

in the opposite direction to afford a seal as said

member travels away from the latter direction, said
second and third wiper rmgs abutting back to-
back; |

a spacer between said first and second w1per rings;
and

resilient means enc:rclmg said wiper rings and bear-
ing against the inner c:rcumferentlal face of said
housing;

whereby said wiper rmgs float with said member on
transverse displacement of the latter.

2. In a mechanism which includes an axially movable

elongated member subject to limited transverse dis-
placement a housing through which said member ex-

tends, a wlper and seal device within said housing en-

10

15

4

vice comprises:

wiper rings of relatively inflexible material having a
low coefficient of friction and being of U-shape in
cross section and having lips which extend substan-
tially parallel with the surface of said member and

closely hug said member;

the lips of at least one of said wiper rings facing in

one direction and the lips of at least another of said
wiper rings facing in the opposite direction to af-
ford a two-way seal against fluid leaking in either
direction around said member; and

flexible resilient O-rings encircling each of said wiper
rings and bearing against the inner circumferential
face of said housmg,

whereby said wiper rings float with said member on

transverse displacement of the latter. .
3. An improvement as defined in claim 2 comprising

in addition respective retainer rings encircling said

compassmg said member, and means holdmg said de- 20 wiper rings and receiving the respective O-rings.

vice in said housing, the improvement in which said de-
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